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S1 Quantum Efficiency Calculations

The apparent quantum yield (AQY) for hydrogen evolution was measured under
monochromatic light irradiation (400, 420, 435, and 450 nm) using a 300W Xenon lamp with
specific band-pass filters. Depending on the amount of hydrogen produced in one hour, the
AQY was calculated from Egs. (S1)-(S4):

Number of evolved hydrogen molecules X 2

AQY - Number of incident photons x 100% (S 1)
Number of evolved hydrogen molecules=2 x M x Ny (S2)
Number of incident photons —E : : % 100% (S3)
AQY = 2XMxNyxhxc « 100% (S4)

SXPXAXt

Where, M is the mole number of hydrogen molecules (mol), N4is Avogadro constant
(6.022x10% mol™), & is Plank constant (6.626x1073* J S), ¢ is the speed of light (3x10% m s™),
A is the monochromatic light wavelength (m), P is the average intensity of irradiation, S is the
irradiation area (cm?), and ¢ is the photoreaction time (s).

Table S1 Calculated apparent quantum efficiency (AQE) at different wavelengths

Wavelength H; Evolved (pmol) Light Intensity AQE

" A=400nm 60.95 12.53 mW 26.96%
A=420nm 10. 88 13.41 mW 4.28%
A=435nm 442 14.55 mW 1.55%
A=450nm 0 15.12 mW 0%
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the number of reacted electrons 2xXthe number of evolved H, molecules
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the number of incident photos N

x100%=

AQE(%)=

C: H: production amount N4: Avogadro constant
P: Light intensity t: Photocatalytic reaction time
A: The wavelength of light h: Planck constant
c: The speed of light
(a) A=400nm
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S2 Supplementary Tables and Figures

Table S2 XPS comparison of element contents of the different samples

Sample type N content (at%) O content (at%) C content (at%)
OCN -1 60.29 0.84 38.86
OCN -2 59.88 1.02 39.10
OCN -3 59.07 1.62 39.31
OCN -4 58.04 2.07 39.88
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Table S3 O bond proportions of the different samples

Sample type O, content (%) H>O content (%) C-O content (%)
OCN -1 23.12 47.45 29.42
OCN -2 19.62 44.66 35.71
OCN -3 15.83 42.52 41.63
OCN -4 14.63 42.46 42.91

Table S4 H» evolution rate of other reported CN-based photocatalysts

. Dopant Reactant solution and . Activity
Composite type /cocatalysts sacrificial agent Light source (umolg'h?) Refs.
. 100 mL aqueous solution Xe-lamp (300 W), A >
= 0, ’ g
NiMo/g-CsN4 1 wt% Pt TEOA (10 vol2%) Do 1785 [S1]
MS-550 3 wt% Pt 100 mL aqueous solution, Xe-lamp (300 W), A > 661 [S2]
TEOA (10 vol%) 420 nm
100 mL aqueous solution Xe-lamp (300 W), A >
- 0, ] >
T-CN 3wt Pt TEOA (10 vol%) 420 nm 332 [S3]
100 mL aqueous solution, Xe-lamp (300 W), A >
- - 0,
CN-Na-7 3 wt% Pt TEOA (10 vol%) 420 nm 169 [S4]
300 mL aqueous solution Xe-lamp (300 W), A >
0, ] >
CNQ680 3 wt% Pt TEOA (10vol%) 440 nm 310 [S5]
100 mL aqueous solution 300 W Xenon lamp
- - 0, il ]
U-CN-6 3wt Pt TEOA (10 vol%) %> 420 nm 812 [S6]
g-C3Ny o 100 mL aqueous solution, 300 W Xe-lamp, A >
@PDA 3wt Pt TEOA (10 vol%) 420 nm 3717 [S7]
3DCNI1 3 wt% Pt 100 mL aqueous solution, 300 W Xenon lamp, 1681 [S8]
TEOA (10 vol%) A>420 nm
100 mL aqueous solution 300W Xeon-lamp,
- 0, ]
P-DCN 3 wi% Pt TEOA (10 vol%) %> 420 nm 2092 [S9]
100 mL aqueous solution 300W Xenon arc
0, 1)
CNUo.075 1 wt% Pt TEOA (10 vol%) lamp, > 420 nm 1003.9 [S10]
Co(Mo-Mo2C)/g- N 10 mL aqueous solution, 300W Xenon arc
CsNs 2 wi% Pt TEOA (20 vol%) lamp, 1> 420 nm 4291 [ST1]
100 mL aqueous solution 300W Xenon arc Our
0, )
OCN 3w Pt TEOA (10 vol%) lamp, 2> 420 nm 3519.6 Work
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Fig. S1 a-e Optimized atomic structure view and energy of O-doped g-C3N4 and f-j
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Fig. S2 a SEM, b-d AFM images of OCN-4
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Fig. S3 a FT-IR, b survey, ¢-d Cls and N1s XPS spectra of OCN
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Fig. S4 a-d Digital photographs of powders: a precursor urea, b OCN-1, ¢ OCN-2, d
OCN-3
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Fig. SS a-d Nitrogen adsorption/desorption isotherms of a OCN-1, b OCN-2, ¢ OCN-
3, d OCN-4
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Fig. S6 a-d Pore size distribution curves of a OCN-1, b OCN-2, ¢ OCN-3, d OCN-4
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Fig. S7 a-b TEM images of MCN, ¢ nitrogen adsorption/desorption isotherms and d
pore size distribution curves of OCN-1, MCN

Fig. S8 a-b SEM images of OCN-3 before and after cyclic photocatalytic H>
evolution tests
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Fig. S9 XRD patterns of OCN-3 before and after cyclic photocatalytic H> evolution
tests
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Fig. S10 a-b ESR spectra of ¢ and h* for various times of OCN-3 under visible light
irradiation

4

0 2
Energy (eV)

——g-C N, (O doping)
—C

I
1
1
I
I
1
|
0

2 4
Energy (eV)

——g-C N, (O adsorption]

Fig. S11 a-c Density of state (DOS) of a pristine g-C3N4, b O-doped g-C3N4 and ¢ O-
adsorbed g-C3N4
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